Force development with inosine triphosphate and uridine triphosphate in chemically skinned vascular smooth muscle.
The contraction of vascular smooth muscle is thought to be regulated by reversible phosphorylation of the 20,000 dalton light chains of myosin, catalyzed by myosin light chain kinase that is dependent on calcium and calmodulin. With phosphorylation, there is a coincident increase in the actin-activated myosin NTPase activity, cross bridge interaction and contractile activity. However, this myosin phosphorylation mechanism may not be the sole factor controlling actin-myosin interaction in vascular smooth muscle. Other mechanisms may function in addition to this myosin-linked regulation. A calcium-insensitive regulation of contraction was observed in helical strips of chemically skinned (Triton X-100) arterial smooth muscle. Millimolar concentrations of inosine triphosphate and uridine triphosphate supported concentration dependent force development in the absence of calcium. Force development was a function of the MgNTP concentration. At high free calcium concentrations, an additional component of force was observed. ITP and UTP, in contrast to ATP, are less effective substrates for the myosin light chain kinase, and their effect on actin-myosin interaction is thus less than that of ATP. They are, however, utilized by the myosin NTPase after treatment by ATP-gamma-S. The efficacy of the substrate for the activated NTPase is greater for UTP than ITP than for ATP.